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ARMY  ENERGY  FLOW 

1.0  INTRODUCTION 

The  purpose  of  this  study  was  to  quantify  energy  consumption  in  the 
Army  by  fuel  and  by  utilization.  In  performing  the  study  several 
assumptions  were  made.  This  results  from  the  need  to  supplement  the 
existing  meager  data  base.  A discussion  of  each  assumption,  the 
methodology  employed,  and  areas  where  improvements  can  be  made  are 
discussed  below. 

2.0  ASSUMPTIONS 

2.1.  Assumption  1.  Average  consumption  per  square  foot  for 
each  category  taken  from  Botros  (Ref  1)  is  assumed  to  be  a constant 
throughout  the  Continental  United  States  or  an  average  value.  Since  these 
numbers  were  obtained  from  three  installations  in  and  around  the  greater 
Washington,  DC  area  they  lack  the  randomness  with  respect  to  entire  US 
and  thus  cannot  be  said  to  represent  a true  average  consumption  for 
America.  A larger  sampling  population  would  add  credence  to  the 
average  consumption  figure  for  the  US.  However,  the  consumption 
figures  used  are  considered  a “best  guess". 

2.2.  Assumption  2.  Total  building  area  by  category  was  obtained  from 
the  Building  Information  Schedule  (BIS).  It  was  assumed  that  energy  was 
consumed  throughout  the  area.  However,  error  is  inherent  in  this  assumption 
since  buildings  in  each  category  have  spaces  not  receiving  utilities. 

This  problem  is  most  severe  in  the  storage  category. 
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2.3.  Assumption  3.  Using  boiler  data  from  the  Facilities 
Engineering  Handbook  "76"  as  a guide  it  was  assumed  that  process  loads 
account  for  12%  of  the  Army  energy  consumption. 

2.4.  Assumption  4.  The  following  conversion  efficiencies  have 
been  assumed: 


FUEL 

% 

Anthracite  Coal 

.65 

Bituminous  Coal 

.65 

Electricity 

.95 

Fuel  Oil 

,7 

Natural  Gas 

.8 

Purchased  Steam  & Hot  Water 

.8 

Propane 

.8 

Since  no  standard  efficiencies  exist  for  Army  facilities  these  efficiencies 
were  chosen  a priori  and  are  considered  realistic. 

3.0  METHOD  OF  ANALYSIS 

1.  Consumption  data  by  fuel  was  gathered  from  the  DEIS  reports. 

2.  Reports  on  total  area  by  category  were  requested  from  Real  Property. 
Table  I shows  the  breakout  by  category  number. 

3.  Using  the  assumed  efficiencies  utilized  energy  and  the  wasted 
energy  were  calculated. 

4.  Using  consumption  averages  from  Botros'  study  the  number  of 
BTU's  consumed  by  category  was  obtained. 
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5.  Summing  the  results  of  step  four,  the  total  consumption  was 
obtained.  With  this  number  as  a base  the  percent  consumption  was  calculated 
for  each  category. 

6.  These  percentages  were  then  multipled  by  total  energy 

consumption  obtained  in  Step  1 (DEIS)  to  yield  energy  consumption  by  each  category, 

4.0  RESULTS 

1.  Table  II,  Figure  1,  Energy  Flow  Chart  by  Fuel. 

2.  Inventory  of  Arniy  Buildings  by  Category. 

a.  Amiy  Total,  Table  III. 

b.  By  major  commands.  Table  IV  - VII. 

3.  Army  energy  consumption  by  category  and  major  command.  Table  VIII, 

Figure  2. 

4.  Input  energy  to  Anriy  boilers  & heating  plants.  Figure  3. 

5.0  ALTERNATIVE  APPROACH 

The  major  problems  of  this  analysis  were  discussed  with  each 
assumption.  These  problems  are  briefly  outlined  below: 

1,  Assumption  #1 

a.  Limited  data  base  for  calculating  Army  US  consumption  per 
unit  area  by  category. 

b.  Data  non-random 

2.  Assumption  #2 

Areas  not  receiving  utilities  are  included  in  category  totals. 
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3.  Assumption  #3 

Assumed  process  load  of  12%  and  conversion  efficiencies  lack 
a firm  quantitative  base. 

Assumption  one  can  be  improved  by  applying  statistical  techniques. 

A random  sample  by  similar  climatic  region  of  each  category  could  be 
obtained  since  all  the  required  information  is  cataloged  on  a computer 
file.  The  sample  population  size  can  be  determined  by  assuming  a normal 
distribution  of  facilities  as  a function  of  consumption  per  square  foot. 

This  assumption  is  justified  under  the  central  limit  theorem. 

Assumption  two  can  be  improved  by  querying  the  utility  service  column  of  the 
BIS  and  excluding  buildings  not  having  utility  services.  This  will  eliminate 
buildings  not  consuming  energy,  however,  the  BIS  does  not  distinguish 
between  gross  area  and  that  which  is  served  by  utilities.  Thus  areas  not 
receiving  utilities  cannot  be  totally  excluded  when  using  the  BIS. 

Assumption  3 & 4 will  require  extensive  metering  since  no  field  data 
exists  at  the  present  time. 

Due  to  the  above  considerations  the  results  are  of  questionable 
validity  for  anything  other  than  gross  calculation  or  rough  estimates. 
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BREAKOUT  OF  BUILDINGS  BY  CATEGORY  NUMBER 
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Building  Type 

Category  Number 

Training 

170 

Maintenance 

200 's 

Storage 

421,  424,  431,  432,  441,  442 

Hospitals  & Medical 

500's 

Administrative  & Offices 

600's 

Family  Housing 

711  through  714 

Troop  Housing 

721  through  725 

Community  Services 

730  through  749 

Other 

111  through  160,  300,  760,  All  800's 

TABLE  I 

f 
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ENERGY  UTILIZATION  BY  SOURCE  FUEL 


Source  Fuel 

Used  MBTU's 

Rejected  MBTU 

Anthracite  Coal 

6,172,000 

3,323,000 

Bituminous  Coal 

13,469,000 

7,253,000 

Electricity 

26,258,000 

1,382,000 

Fuel  Oil 

43  547,000 

18,663,000 

Natural  Gas 

32,770,000 

8,192,000  , 

Propane 

1,667,000 

417,000 

Steam  & Hot  Water 

596,000 

149,000 

• 

124,479,000 

39,379,000 

TABLE  II 
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ARMY  ENERGY  FLOW 


WASTED 
39  M8TU  X 10® 


UTILIZED 
12S  MBTU  X 10® 
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PERCENTAGE  OF  TOTAl 


21,814  Buildings  between  5 & 30  K sq  ft  totaling  26,284,591. 


INVEWTORY  OF  TRADOC  BUILDINGS 
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Figure  3 
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